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(54) Retractable wheelchair lift mechanism for storage compartment of a commercial vehicle 

(57) A wheel chair lift mechanism (10) which can be 
installed in a storage compartment (L) of a commercial 
vehicle (B) to assist mobility-impaired persons in their 
ingress and egress to and from such vehicles is made 
up of a retractable control mechanism (16) between 
fixed and movable frames (12, 14) within the storage 
compartment for selectively advancing a platform 
assembly (18) between a retracted position within the 
storage compartment and an extended position outside 
of the compartment, and a lift mechanism (20) for lifting 
and lowering the platform assembly between a ground 
level position, raised position aligned with the doorway 
and a stowed position aligned with the storage compart- 
ment. 
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Descripti n 

Background and Field pf Inventipn 

This invention relates to a novel and improved 5 
retractable wheelchair lift mechanism for the mobility- 
impaired and which can be installed in a storage com- 
partment of a commercial vehicle. 

Numerous approaches have been taken to wheel- 
chair lift mechanisms to be incorporated into commer- 10 
cial vehicles in order to assist mobility-impaired persons 
in their ingress and egress to and from such vehicles. 
Typically, such mechanisms have included a movable 
platform which can be folded into a compact storage 
position along one side of the doorway or other access- is 
way, then unfolded into an extended position and 
advanced to and from the ground or street level and the 
floor level of the vehicle. 

In commercial buses, it is advantageous to be able 
to mount the platform assembly in a separate compart- 20 
merit, such as, the luggage bay or engine compartment 
beneath the doorway or other accessway so as not to 
interfere with the normal intended use of the doorway 
for pedestrian traffic other than for the mobility-impaired. 
However, when needed to assist the mobility-impaired, 25 
the lift mechanism can be rapidly and efficiently 
extended into an operative position for lifting or lowering 
such persons to and from ground level. Attempts have 
been made to provide wheelchair lift mechanisms of the 
type described but to my knowledge no one has sue- 30 
cessf ully devised a platform assembly which can be effi- 
ciently stored beneath the doorway of a commercial bus 
within a limited space and which enables the use of 
existing reinforcement members within the vehicle as 
the sole means of support for the lift mechanism. 35 

Summary of the Invention 

It is therefore an object of the present invention to 
provide for a novel and improved retractable lift mecha- 40 
nism for the mobility-impaired which is adapted to be 
stored within a limited space beneath a doorway or 
other accessway and can be deployed to an extended 
operational position externally of the doorway or 
accessway. as 

Another object of the present invention is to provide 
for a novel and improved wheelchair lift apparatus that 
can be remotely operated between a storage and 
deployed position and, in the deployed position, oper- 
ated between a lowered position beneath the doorway, so 
a raised position level with a floor inside of the doorway, 
and a storage position in a reliable and efficient manner. 

It is a further object of the present invention to pro- 
vide for a novel and improved wheelchair lift apparatus 
specifically adaptable for use with commercial vehicles, ss 
such as, buses and which can be efficiently mounted 
within a limited space beneath the doorway or access- 
way into the bus; and further wherein the apparatus is 
capable of being remotely controlled to be advanced 


between a retracted position within the vehicle and a 
deployed position which will clear the side wall of the 
vehicle as well as being lifted or lowered under the con- 
trol of an operator. 

In accordance with the present invention, a retract- 
able lift apparatus is specifically adaptable for use with a 
vehicle of the type in which a storage compartment is 
disposed beneath a doorway leading into the interior of 
the vehicle and the apparatus comprises a fixed frame, 
a movable frame, a retractable control mechanism 
between the fixed and movable frames for selectively 
advancing the movable frame between a retracted posi- 
tion within the storage compartment and an extended 
position in which the movable frame is disposed beyond 
an exterior wall surface of the vehicle, a platform assem- 
bly on the movable frame, and lift means for lifting and 
lowering the platform assembly between a lower ground 
level position and upper raised position aligned with the 
doorway. The platform assembly itself may be of a con- 
ventional type which is manually foldable between an 
upright position against the movable frame and unfolda- 
ble to an extended horizontal position away from the 
movable frame in a direction externally of the vehicle 
when the movable frame is disposed beyond the exte- 
rior wall surface of the vehicle. Further, the fixed frame 
is such that it can be permanently fixed to existing sup- 
port structure within the storage compartment and the 
entire apparatus occupy a minimum of space within the 
compartment For the purpose of illustration, the stor- 
age compartment either may be a luggage bay or 
engine compartment beneath the passage or area of 
the vehicle. 

The above and other objects of the present inven- 
tion will become more readily appreciated and under- 
stood from a consideration of the following detailed 
description of preferred and modified forms of the 
present invention when taken together with the accom- 
panying drawings in which: 

Brief Description of the Drawings 

Figure 1 is a somewhat fragmentary, perspective 
view of a commercial bus illustrating a preferred 
form of lift mechanism in a folded storage position in 
a luggage compartment of the bus; 
Figure 2 is a perspective view illustrating the lift 
mechanism of the present invention in an extended 
position with its platform assembly at ground or 
street level; 

Rgure 3 is another perspective view of the lift 
mechanism similar to Rgure 2 but in the raised 
position with its platform assembly at the floor level 
of the vehicle; 

Rgure 4 is an enlarged perspective view illustrating 
the preferred form of lift mechanism in more detail; 
Rgure 5 Is a front view in elevation of one of the 
slide channels for lifting and towering the platform 
assembly; 

Rgure 6 is an exploded view of a platform assembly 
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forming a part of the lift mechanism shown in Fig- 
ures 1 to 5; 

Figure 7 is another exploded view of the retractable 
control mechanism for the movable and fixed 
frames of the preferred form of present invention; 
and 

Figure 8 is a schematic view of the electrical and 
hydraulic control system of the present invention. 

Detailed Description of Preferred Embodiment 

Referring in more detail to the drawings, Figures 1 
and 2 illustrate a preferred form of retractable wheel- 
chair lift mechanism or apparatus 10 installed in a lug- 
gage bay L of a commercial bus B. The bus B is 
representative of various commercial buses having a 
luggage bay or other compartment located beneath a 
doorway D which affords access into the interior of the 
bus B and is provided as a setting for the present inven- 
tion. However, it is to be understood that the mechanism 
10 of the present invention is readily conformable for 
use in numerous applications which require installation 
of the lift mechanism away from the doorway and for 
example could have useful application in railway cars, 
vans and recreational vehicles as well as numerous 
non-vehicular applications. 

As shown in Figures 1 to 3, the mechanism 10 is 
broadly comprised of a fixed frame 1 2, a movable frame 
14, a retractable control mechanism 16 between the 
fixed or rear frame 1 2 and movable or front frame 1 4 for 
selectively advancing the movable frame between a 
retracted position within the luggage bay U as shown in 
Figure 1, and an extended position, as shown in Figure 
2, in which the movable frame 14 is disposed beyond an 
exterior wall W of the bus B. A conventional platform 
assembly 18 is mounted on the movable frame 14 for 
movement independently of the movable frame 14 
between a folded, upright position against the movable 
frame, as shown in Figure 1, and an extended horizontal 
position directed away from the movable frame 14, as 
shown in Figure 2; and the platform assembly 18 is sus- 
pended on the movable frame 14 by a pair of lift units 20 
on opposite sides of the platform assembly 18 which 
extend forwardly from the movable frame. As shown in 
Figures 4 and 5, each lift unit 20 includes an inner mast 
or slide member 24 movable in a vertical direction along 
intermediate channels 25 which in turn are slidable with 
respect to fixed outer masts 26. The masts 26 are fixed 
to opposite side edges of the movable frame 1 4 to form 
a guideway along one surface of the movable frame 14 
opposite to the retractable control mechanism 16, and 
each inner mast 24 and channel 25 houses a telescop- 
ing drive mechanism for advancement of a respective 
mast 24 between a lowered position in which the plat- 
form assembly 18 is disposed at ground or street level, 
shown in Figure 2, and a raised position in which the 
platform assembly is aligned with the floor level F of the 
interior of the bus. shown in Figure 3. 

In the preferred form, the fixed or rear frame 12 is of 


open, generally rectangular configuration having top 
and bottom angles 30 and opposite side angles 31 , the 
top and bottom angles 30 being anchored to a bulkhead 
within the luggage bay or storag compartment L and 

5 the bulkhead consisting of upper and lower reinforce- 
ment members 32 and 33 to which the angles 30 are 
affixed by suitable fasteners so that the frame 12 is dis- 
posed in an upright position within the luggage bay L 
The movable frame 1 4 corresponds to the size and con- 

10 figuration of the fixed frame and includes top and bottom 
angles 30' and opposite side angles or frame members 
31*. As best seen from Figures 4 and 7, the retraction 
control mechanism 16 for the movable frame 14 com- 
prises a scissors bracket assembly including extension 

75 arms 36 inclining forwardly and downwardly from pivotal 
connection to opposite ends of a rear bracket 37 and 
pivotally connected at their lower ends 38 to bottom cor- 
ners of the movable frame 14. A second pair of exten- 
sion arms 40 extend forwardly and upwardly from 

20 pivotal connection to pivot mounts 41 at lower corners of 
the rear frame 12, are pivotally connected as at 42 to 
the extension arms 38 and at their upper ends to a front 
bracket 44. The front and rear brackets 37 and 44 are 
correspondingly slidable in vertical guide tracks 46 at 

2s upper ends of the frames 1 2 and 1 4, and a pair of drive 
cylinders 48 are pivotally connected to the bottom angle 
30 of the fixed frame for upward and forward extension 
into pivotal connection with pivot mounts 49 on each of 
the extension arms 36. When the cylinders 48 are acti- 

30 vated to cause forward extension of their respective cyl- 
inder rods 48* through the cylinder housing, the pivotal 
extension arms 36 and 40 will be free to undergo pivotal 
movement about their common pivots 42 as the rear 
bracket 37 slides downwardly through the guide tracks 

35 46 and the front bracket 44 correspondingly slides 
downwardly through the guide tracks, not shown, at the 
top corners of the movable frame 14 thereby causing 
forward extension of the movable frame 14 away from 
the fixed frame 12 into a deployed position externally of 

40 the vehicle, as illustrated in Figures 2 and 3. Conversely, 
when the cylinder rods are retracted through their 
respective cylinder housings the movable frame 14 will 
be retracted rearwardly into a stowed position in close 
proximity to the fixed frame as the front and rear brack- 

45 ets 44 and 37, respectively, slide upwardly through their 
respective guide tracks 46, as shown in Figure 1 . 

As shewn in more detail in Figure 6, the platform 
assembly 18 is of conventional construction and may be 
suitably comprised of front and rear rectangular panels 

so or platform sections 50 and 51 , each having raised side 
walls 52 and 53, respectively, which are hinged together 
as at 54 so that the front panel 50 may be folded over 
and into substantially flush relation to the rear panel 51 . 
An outer barrier 56 in the form of a generally rectangular 

55 panel is hinged as at 58 to the front edge of the front 
panel 50 for movement between a horizontal position as 
illustrated in Figure 6 and a vertical positi n as illus- 
trated in Figure 2, the pivot including restraint elements 
59 to releasably lock the outer barrier 56 in the vertical 
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position. Correspondingly, a rear barrier 60 in the form 
of a flat generally rectangular panel is hinged as at 62 1 
a rear edge of the panel 51 and is correspondingly mov- 
able between a horizontal position and a vertical posi- 
tion as illustrated in Rgures 2 and 3. A limit switch 57 on 
the outer barrier 56 senses wh nthebarri r 56 is in the 
vertical restraint position. In a manner to be described, 
only when the barrier 56 is in the vertical restraint posi- 
tion is the hydraulic drive system operable to lift the plat- 
form assembly 18. The inner barrier 60 is freely 
movable between the vertical and horizontal positions 
and simply swings out to floor level when the platform 
assembly 18 reaches the elevated position to be 
described. Again, the platform assembly 18 is merely 
representative of various platform assemblies that can 
be deployed in association with the movable frame 14 
and is given more for the purpose of illustration and not 
limitation of a platform system which is extremely com- 
pact and simple to operate. 

Referring once again to the lift units 20, as illus- 
trated in Rgures 3, 4 and 5, each inner mast 24 and 
channel 25 is made up of juxtaposed panel sections 64 
and 65, a common tubular support 66 therebetween, 
and a slide bearing assembly 68 is interposed between 
the panel sections 64 and 65. The mast 24 and channel 
pairs undergo smooth gliding vertical movement along 
the outer mast 26 under the control of a hydraulic cylin- 
der 70 which multiplies the travel of each inner mast 24 
with respect to its outer mast 26 via chain drive 74 
mounted over pulley 75 at the upper end of the channel 
25. One end 77 of the chain is adjustably attached to the 
stationary outer mast 26 and opposite end 76 is 
attached to the inner channel 24 to multiply the travel of 
the cylinder by a ratio of 2:1 in advancing the platform 
assembly 18 between a lowered position at ground level 
and a raised position aligned with the floor of the bus. 

Referring to Figure 8, the vehicle operator is capa- 
ble of controlling the movable frame 14 and associated 
platform assembly 18 between a retracted storage posi- 
tion within the luggage bay L and an extended position 
which permits the platform assembly to clear the out- 
side wall of the vehicle by closing a control switch 84 to 
activate a constant speed, motor driven pump P. The 
pump P will then deliver fluid under pressure via flow 
control valve 80 to the cylinders 48 to activate the 
retractable control mechanism 16 and to cause forward 
extension of the movable frame 14 as described. At 
their outer end limit of movement the cylinders 48 are 
locked in position by a locking valve 81 . The operator or 
an assistant may then manually unfold the platform 
assembly from the position illustrated in Figure 1 to a 
horizontal extended position as illustrated in Rgure 2. 
The platform assembly will be at the ground level posi- 
tion and, after the wheelchair has been rolled onto the 
front and rear platform sections 50 and 51, the outer 
barrier 56 is pivoted to the raised position and locked in 
place by the vertical restraint elements 59 in a well- 
known manner. The raised or vertical position of the 
outer barrier is sensed by the limit switch 57 to close the 


electrical control circuit between a raise/lower switch 85 
and a control valve 82 which controls the lift cylinders 
70. In addition, a raise/lower disable switch 85* will be 
closed when the platform assembly 18 and movable 
frame 14 are fully extended away from the fixed frame 
1 2. Accordingly, the platform ass mbly cannot be raised 
until the outer barrier 56 has been advanced to its verti- 
cal restraint position and the disable switch 85' is 
closed. When the control valve 82 is activated by the 
raise/lower switch 85, the lift cylinders 70 are operative 
to raise the platform assembly to a position horizontally 
aligned with the interior floor level F of the bus, and the 
inner barrier 60 is then free to pivot into a horizontal 
position in overlapping relation to the floor F so that the 
wheelchair can be advanced into the interior of the bus. 

In order to return the platform assembly 18 to its 
stowed position, the control valve 82 is shifted by clos- 
ing of the switch 85 to retract the cylinder rods of the cyl- 
inders 70 and lower the platform assembly 18 to a level 
approximately one foot above the stow level. At that 
point a stow button 79 is depressed to continue to lower 
the platform assembly until the limit switch 79* engages 
a recessed portion in the mast causing it to open and 
cut the power to the stow button 79 thereby stopping the 
lift at the proper height If the stow button does not auto- 
matically stop the platform flush with the storage com- 
partment adjustment can be made by lowering the lift 
unit until the end 77 of each chain is exposed where- 
upon an adjustment bolt on the end of the chain can be 
adjusted up or down until the flush portion is reached. 
The outer barrier 56 is then returned to its horizontal 
position and folded together with the front and rear plat- 
form sections 50 and 51 into engagement with latch 
mechanism 78 on the inner channels 24 so as to be 
retained in the storage position against the movable 
frame 14. The stow button 79 and retract button 84 are 
depressed simultaneously to retract the platform 
assembly 18 fully into the luggage bay, as illustrated in 
Rgure 1, the valve 80 bang shifted to drain fluid from 
the cylinders 48 into tank T 

A hand pump 90 is provided for emergency situa- 
tions in the event that the pump P should accidentally be 
disabled or inoperative and in the same manner can be 
employed to control the extension and retraction cylin- 
ders 48 as well as the lift cylinders 70. It will be appreci- 
ated that the switch buttons 79, 84 and 85 all may be 
mounted on a common hand-held control, and when the 
apparatus is in its stowed position within the luggage 
bay will be covered by a compartment door as repre- 
sented at C in Rgure 6. Thus, by opening the compart- 
ment door C and using the hand-held control, the switch 
84 is depressed until the movable frame 14 is in the full 
out position as described. Otherwise, if not completely 
extended, the raise and lower switch 85 will not function 
as previously described. Once out of the compartment, 
handrails 69 are unfolded on the platform assembly to a 
locked-open position, the platform is released from its 
stowed position by releasing the latch mechanism 78 
and lowering the platform assembly to its deployed posi- 
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tion, shown in Figure 3. With the outer barrier 56 and 
inner barrier 60 in their vertical locked positions, after a 
wheelchair and/or a mobility impaired person has been 
placed on the platform, the raise/lower switch 85 is 
depressed to raise the platform to the floor level of the s 
bus. When loading r unloading into or from the bus, the 
front barrier 56 should always be raised and locked. The 
rear barrier 60 can be lowered to allow loading or 
unloading then raised to the locked position. 

In order to stow the apparatus, the platform assem- 10 
bly 1 8 is folded by lowering the inner barrier 60 onto the 
platform section 51 and the outer barrier onto the plat- 
form section 50, followed by folding the front portion of 
the platform over and down onto the rear or inner sec- 
tion then folding into the latched position. The handrails is 
69 are unlocked and folded into the locked position 
shown in Figure 1 . In order to stow the platform assem- 
bly, the lift mechanism must be above stow height. To 
this end, the switch member 85 is depressed to lower 
the lift unit to the proper stow height the extend/retract 20 
control switch 84 is depressed to retract the platform 
assembly into the compartment and the compartment 
door C is closed. If it is desired to return the platform 
assembly 18 to the stowed position from a down posi- 
tion, for example, as shown in Figure 2, it must be raised 25 
to a position approximately one foot above the stow 
level before depressing the stow control button 79. 

It is to be understood from the foregoing description 
thai a preferred form of retractable wheelchair lift mech- 
anism is set forth therein. Various, modifications and 30 
changes may be made in the construction and arrange- 
ment of parts as well as specific applications to different 
vehicles without departing from the spirit and scope of 
the present invention as defined by the appended 
claims and reasonable equivalents thereof. 35 

Claims 

1. Retractable lift apparatus (10) for a vehicle (B) 
wherein a storage compartment (L) having a fixed 40 
frame (12) is disposed adjacent to a doorway (D) 
leading into the interior of said vehicle, said appara- 
tus characterized by a movable frame (14), a 
retractable control mechanism (16) between said 
fixed frame and movable frame for selectively 45 
advancing said movable frame between a retracted 
position within said storage compartment and an 
extended position in which said movable frame is 
disposed beyond an exterior wall of said vehicle, a 
platform assembly (18) on said movable frame so 
movable between a stored position against said 
movable frame and an extended position away from 
said movable frame in a direction externally of said 
vehicle, and lift means (20) for lifting and lowering 
said platform assembly between a lower ground ss 
level position and an upper raised position aligned 
with said doorway. 

2. Apparatus according to claim 1, wherein said 


retractable control mechanism includes pivotal lirik 
members (36, 40) extending diagonally between 
said fixed frame and said movable frame. 

3. Apparatus according to claim 2, at least one end of 
each said pivot link member being mounted for ver- 
tical sliding movement with respect to one of said 
fixed and said movable frames, and wherein guide 
tracks (46) guide the vertical sliding movement of 
said one end of each said pivot link 

4. Apparatus according to claim 1, wherein said lift 
means includes channels (25) on opposite sides of 
said movable frame, and fluid-operated cylinders 
(70) in each of said channels for lifting and lowering 
said platform assembly. 

5. Apparatus according to claim 6, wherein travel mul- 
tiplier means (70, 74, 75, 76, 77) is associated with 
each of said cylinders to multiply the distance of 
travel of each said channel to the travel of its 
respective cylinder, said travel multiplier means 
being defined by a chain extending over a sprocket 
in each said channel to provide for a two-to-one 
ratio of travel of said channel to the travel of said 
cylinder. 

6. A retractable lift mechanism (10) for a vehicle (B) 
wherein a luggage bay (L) having a fixed frame (1 2) 
permanently affixed to an interior bulkhead (32, 33) 
is disposed beneath a doorway (D) leading into the 
interior of said vehicle, said apparatus character- 
ized by a movable frame (14) disposed in spaced 
parallel relation to said fixed frame, a retractable 
control mechanism (16) between said fixed frame 
and movable frame for horizontally advancing said 
movable f rame between a retracted position within 
said luggage bay and an extended position beyond 
an exterior wall of said vehicle, a platform assembly 
(1 8) on said movable frame including manually fold- 
able platform sections movable between a folded 
upright position against said movable frame and an 
extended horizontal position away from said mova- 
ble frame in a direction externally of said vehicle, lift 
means (20) for lifting and lowering said platform 
assembly between a lower ground level position 
and an upper raised position aligned with said door- 
way (D), and stow height control means (79, 79^ for 
automatically advancing said platform assembly to 
a position aligned with said luggage bay. 

7. Apparatus according to claim 6, wherein said 
retractable control mechanism includes pairs of piv- 
otal link members (36, 40) extending diagonally 
between said fixed frame and said movable frame 
in spaced parallel relation to one another, at least 
one end of each said pivot link being mounted in a 
guide track (46) for vertical sliding movement with 
respect to one of said fixed and said movable 
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fram s. 

8. Apparatus according to claim 6, wherein said lift 
m ans includes chann Is (25) on opposite sides of 
said movable frame, and fluid-operated cylind rs s 
(70) in each of said channels for lifting and lowering 
said platform assembly, and wherein said stow 
height control means includes a limit switch (79*) to 
interrupt said stow height control means when said 
platform assembly has reached a position level with 10 
a lower end of said luggage bay. 

9. Apparatus according to claim 6, wherein said plat- 
form assembly includes front and rear platform sec- 
tions (50, 51) hinged together, said rear platform is 
section being hinged to said movable frame, and an 
outer barrier (56) in hinged relation to said front 
platform section, said outer barrier including a stop 
(58) for reieasably retaining said outer barrier in a 
vertical position, and an inner barrier (60) is dis- 20 
posed in hinged relation to said rear platform sec- 
tion and movable into flush relation to a floor 
surface of the interior of said vehicle in response to 
lifting of said platform assembly to the raised posi- 
tion. 25 
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